Short Papers
Drainage Operations for Vagotomy by Norman C Tanner FRcs (St James's Hospital, Balham, London) Shortly after Dragstedt (Dragstedt 1945 , Moore et al. 1946 showed that division of both vagus nerves was necessary, I decided to carry out simple vagotomy on patients with minimal duodenal deformity, and vagotomy with pyloroplasty (Judd or Heineke-Mikulicz, rarely the Finney technique) on those with severe deformities of the duodenum. At follow up three years later those with pyloroplasty were well, but those without were found by our then research fellow, Dr B F Swynnerton (Tanner 1954) as shown in Table 1 . It did not take long to discover that the bad results were due to incomplete gastric evacuation and that the division of the pylorus had in some way improved gastric evacuation ( Table 2) .
The result of these earlier operations was that out of 55 pure vagotomies for duodenal ulcer, over half were unsatisfactory, in two-thirds of the cases the poor result being due to gastric retention.
Of the 29 unsatisfactory cases, 27 had subsequent operations (13 pyloroplasty, 7 gastrojejunostomy and 11 partial gastrectomy).
At re-operation on the cases with post-vagotomy gastric retention there was no evidence of cicatricial stenosis and the duodenal ulcer (Visick 1948) usually appeared to be healed. A pyloroplasty relieved these cases. In addition one gastric and 4 persistent duodenal ulcers were operated on. After five years, the results in this early group of 55 pure vagotomies, with 31 further operations on 27 cases, showed an 81-1 % satisfaction rate as shown in Table 3 (2 had died of intercurrent disease). In view of these findings, for two to three years from May 1949 we added a pyloroplasty in all cases. Later we decided for purpose of comparison to adopt an anterior juxtapyloric gastrojejunostomy as routine drainage. During the 1942-5 period we had made a comparison between different forms of pure gastrojejunostomy and found this form the most satisfactory in so far as it had the lowest recurrent ulcer rate when followed up seven years later (Swynnerton 1955) . It has certain other advantages: (1) It is easier to perform. (2) It is easier to re-operate on when bleeding, perforation or recurrent ulceration occurs and it is easier to undo. (3) Antral dilatation is prevented. (4) It is never followed by gastrocolic fistula. Proc. R. Soc. Med. Volume 60 March 1967 Dr Swynnerton and our late research fellow, Dr J Smith, co-operated in a careful study of my total vagotomy and pyloroplasty cases and of the vagotomy and anterior gastrojejunostomy cases five or more years after operation. Their findings are given in Table 4 . Table 5 analyses the results according to the type of drainage used with vagotomy. I was Table 4 Results of treatment of duodenal ulcer by vagotomy and drainage: fiveto ten-year follow up Although the recurrent ulceration rate is almost equal for the two operations, over half the ulcers which follow vagotomy and pyloroplasty are gastric. It is interesting, too, that a small residuum of cases of gastric retention may occur after either form of drainage, despite the fact that at a second operation the drainage opening usually appears to be quite adequate.
On a Visick classification there is again little to choose between the two operations ( Table 6 ). Gastrojejunostomy is minimally better but is a little more complicated to construct and to re-operate on.
The relative frequency of 'side-effccts' of the two operations is shown in Table 7 .
Diarrhoea is a little more marked after gastrojejunostomy, as is regurgitation, sometimes biliary. For the rest there is little to choose between the two methods.
Weight changes after the two operations show a minimal advantage to gastrojejunostomy (Table 8) . Decreases in most cases were slight.
I think these results are so similar that we can safely employ whichever drainage procedure appears technically easier. It is at times difficult to do a pyloroplasty on a fixed or post-bulbar duodenal ulcer.
What of partial gastrectomy for drainage? Once this is added we have lost one of the main advantages of vagotomy from the patient's standpoint, namely, its lower mortality (although I know that in clinics where there is special experience the mortality may not be much affected). However, we have to recognize that these operations are often done by less experienced operators. I have no doubt that the addition of even a low gastrectomy would lower the recurrent ulcer rate still more and perhaps eliminate gastric retention. In 1963 Fogarty et al. described a catheter for the extraction of arterial emboli and thrombi, which was 80 cm long, and 1-3 mm in diameter, with an inflatable balloon at the end. The shape and construction of the catheter were such that it would pass through the softer portion of the thrombus or between the wall and the thrombus. Our experiences with the use of the catheter are given here.
Technique
The capacity of the balloon is marked on the end of each catheter but it should be checked prior to use. The inverted catheter is held balloon down, connected to a 2 c.cm syringe and filled with water; by alternately filling and emptying in this position residual bubbles of air are removed from the system; to obviate the danger of rupture of the balloon inside the patient, the tension and size of the balloon are gauged and a safe maximum capacity established. The artery is exposed and proximal control obtained. Through an arteriotomy, which need not necessarily be over the embolus, the catheter is introduced, balloon collapsed, and threaded beyond the embolus.
The balloon is then inflated to a reasonable size and tension and the Fogarty catheter withdrawn. During withdrawal it may be necessary to increase or decrease the size of the balloon to correspond with changes in the lumen of the artery; the tension of the balloon is felt by the finger on the plunger of the syringe. Aortic saddle embolectomy: Previously a saddle embolus of the aorta had to be removed through the abdomen by direct exposure of the bifurcation; in addition, bilateral groin incisions were often needed for removal of distal clot. With the aid of a Fogarty catheter the embolus may be removed through bilateral inguinal incisions under local anxsthesia. The common femoral artery is exposed on each side at its bifurcation; the femoral artery above and below its bifurcation and the profunda artery with its principal tributaries are exposed. A fine soft rubber catheter is threaded around the femoral artery above the level of its bifurcation. The femoral artery is opened opposite the origin of the profunda artery. A Fogarty catheter (Size 4) is then passed down the femoral artery, the balloon inflated and the catheter slowly withdrawn; long lengths of consecutive clot are drawn out ahead of the balloon. This may be repeated until thzre is a reasonable backflow, then 1,000-2,000 units of heparin is instilled and a bulldog clamp applied. The same thing is done to the profunda artery. With two surgeons working this may be done simultaneously on both groins. A No. 6 Fogarty catheter is then passed up the femoral artery through the same arteriotomy until it is proximal to the aortic bifurcation. The balloon is inflated and the catheter withdrawn: consecutive clot and portions of the embolus are removed; this may have to be repeated before a pulsatile flow is obtained. This is carried out on both sides. The arteriotomies are closed with a continuous atraumatic silk suture and the clamps removed. In our only case both dorsalis pedis pulses were present at the end of the operation.
Peripheral arterial embolism: An incision is made either directly over the embolus or over a major bifurcation of the artery distal to the embolus, usually under local anesthesia. The embolus having been removed, the Fogarty catheter may be used for the removal of the clot from the distal segment of the artery and its main branch. Thrombosis following endarterectomy: On several occasions thrombosis has occurred twenty-four to forty-eight hours after endarterectomy of the superficial femoral artery. The circulation has been restored on these occasions with the help of
